As sustainable consumption becomes increasingly important, firms must better understand the drivers behind the consumption of these products. This article examines the effects of mass media in the context of the U.S. hybrid vehicle market. Drawing on monthly sales data, the authors provide evidence that the general coverage of climate change or global warming by major media outlets exerts an overall positive impact on the sales of hybrid vehicles. This impact mainly comes from the media reports that assert that climate change is occurring. In contrast, media coverage that either denies climate change or holds a neutral stance on the issue has little impact. The authors provide preliminary evidence that a social norm advocating for environmentally friendly consumption plays an important role in how media coverage affects consumer purchase. They provide implications for theory and practice and call for future research that examines the causal impact of media in general on consumer decisions, especially in domains that are crucial for the society.
A major issue of the twenty-first century is the global concern about climate change and global warming, which are increasingly shaping the social and market landscapes. In a survey undertaken by Global Scan/BBC World Service (2009), nearly 65% of respondents stated that the problem of climate change is "very serious" and of importance to them. The same survey also showed that 61% of respondents would support their governments making investments to address climate change, even if those actions hurt the economy in the short run. Meanwhile, individual consumers are themselves seeking alternatives that are consistent with sustainable consumption (Leonidou, Leonidou, and Kvasova 2010) . A survey by McKinsey & Company found that more than half of consumers globally were willing to seek sustainable alternatives such as energy-saving and environmentally friendly products to stop climate change (Bonini and Oppenheim 2008) . Given these trends, it is critical for firms and policy makers to understand what influences the adoption and diffusion of sustainable products throughout society (Bollinger and Gillingham 2012; Gallagher and Muehlegger 2011) .
We study this issue empirically in the context of the market for hybrid vehicles in the United States. Even though a growing body of literature has examined the drivers of hybrid vehicle sales, most research has hitherto focused on the financial factors. For instance, Diamond (2009) , Beresteanu and Li (2011) , and Gallagher and Muehlegger (2011) show a positive relationship between gasoline prices and the demand for vehicles with better fuel economy and suggest that the purchase of hybrid vehicles is influenced by consumers' "total cost of ownership." The literature has also studied the effects of government policy, especially the financial incentives through tax exemptions or deductions (e.g., Diamond 2009; Gallagher and Muehlegger 2011). We complement this work by studying the effects of a different, yet critical, factor: mass media. Mass media outlets such as newspapers, magazines, radio, and TV are a unique voice in the marketplace that supplies society with news and reports that are fundamentally different from firm-initiated marketing communications; as such, mass media and media coverage can be major social forces that have broad impact on consumers, firms, and policy makers (Yanovitzky and Stryker 2001) . We specifically examine how the media coverage of climate change affects the sales of hybrid vehicles in the United States. 1 The key novelty in our context and research question is that the media reports of climate change are general; they are not specifically related to either a product category (automobile) or any specific products within a category (firms or vehicle models). Studying the effects of general media coverage provides important conceptual and methodological benefits.
Conceptually, focusing on the effects of general media coverage enables us to investigate the impact of broad social movements, which are independent of firm-centric and industrycentric marketing actions. This helps shed light on the role that media coverage plays in the consumption of products that are relevant to the social movements. Drawing on the arguments made by Chan (1998) and Yanovitzky and Stryker (2001) , we suggest that in the context of sustainable products such as hybrid vehicles, mass media-through the coverage of climate change-helps generate and enforce a social norm regarding desirable socially conscious behavior. Such a social norm not only reduces the private disutility that consumers face (because hybrid vehicles are more expensive than their conventional counterparts) but also enhances the private utility that consumers get (by providing them with a symbolic status from socially desirable purchase and consumption). It is through this norm generation and enforcement role that mass media coverage can affect consumer behavior and positively influence market-wide purchase of hybrid vehicles.
Methodologically, studying the general media coverage of social issues, as opposed to category-or product-specific media coverage, helps remove a key form of endogeneity associated with the empirical analysis. For instance, both hybrid vehicle sales and the media coverage of the automobile industry (or a particular firm within that sector) could be influenced by unobserved characteristics such as technological developments, labor issues, or other macroeconomic events in the automobile industry. Focusing on media coverage of general social issues (e.g., climate change) that avoids any reference to automobiles or hybrid vehicles helps obviate endogeneity issues related to such unobserved characteristics. 2 Across multiple empirical specifications, we find consistent and robust evidence that media coverage of climate change has a positive impact on the sales of hybrid vehicles. Equally importantly, we find that this impact mainly comes from media coverage that admits rather than denies climate change. In contrast, media coverage that either takes a neutral stance or denies climate change has little impact on hybrid vehicle sales. Our results are robust to alternative specifications including the use of lagged dependent variable and instrument variable estimation. By comparing media coverage that mentions the social norm versus coverage that does not mention the social norm, we also provide preliminary evidence that social norms that advocate for environmentally friendly behavior play an important role in how media coverage affects consumer purchase of sustainable products.
The rest of the article is organized as follows. In the next section, we briefly review the literature on the motivations behind the purchase of hybrid vehicles and the roles of mass media. We follow that with the description of data, model specification, and identification. We then report the results, together with the robustness checks under alternative estimation methods. We also present findings that shed further light on the roles of media. Finally, we discuss managerial and theoretical implications and suggest directions for future research.
Conceptual Background

Sustainable Products and Hybrid Vehicles
The consumption of a sustainable or "green" product simultaneously serves two purposes. As a private good, the consumption generates direct utility to the consumer. For instance, hybrid vehicles provide transport at a lower operational cost. As a public good, sustainable consumption in the form of using hybrid vehicles provides important societal benefits, such as reduced energy consumption and reduced greenhouse gas emissions. Unfortunately, the public good nature of such products often poses a challenge for their adoption because the societal benefits are diffuse, hard to quantify, and only obtained at an unknown future date. Furthermore, consumers could free ride on others' purchase for these societal benefits. As Kahn (2007) indicates, even people who label themselves as environmentalists may not always "practice what they preach." In addition, even with tax incentives, sustainable products are often more expensive than conventional ones.
Given these challenges, what drives consumers' purchase behavior for sustainable products? Hybrid vehicles, which possess the private-public good duality, are an ideal context to study this problem. First, automobiles have long been regarded as a major contributor to air pollution and climate change 3 ; thus, concerns about climate change and the media coverage of it are likely to have a major impact on the automobile market. Second, in the form of hybrid vehicles, the auto industry has a well-defined environmentally friendly alternative to conventional products. Third, hybrid vehicles sell at a significant price premium and provide relatively meager savings on the total cost of ownership basis compared with their conventional counterparts (Consumer Reports 2006) . These meager savings and the public-good nature of the benefits from lower emissions act as major barriers for hybrids' adoption.
Extant research in marketing on green products has mainly focused on consumer attitude toward these products. Such research includes how consumers form perceptions of green products (Gershoff and Frels 2015; Lin and Chang 2012) , how the introduction of green products affects brand perception (Olsen, Slotegraaf, and Chandukala 2014) , and the effects of environmental messages on consumer attitude (Kronrod, Grinstein, and Wathieu 2012) . The actual purchase behavior in real market settings has been rarely studied. One notable exception is the study by Narayanan and Nair (2013) , who focus on the network effect and find that, in California, consumer purchase of the Toyota Prius was affected by the installed base (i.e., the number of consumers who previously bought a Prius) in the same neighborhood. Multiple factors such as social preferences, word-of-mouth effect, and observational learning could all contribute to the installed-based effect in their research. Our focus, in contrast, is very different-rather than network or peer effects, we examine the impact of mass media as a major social force on the adoption of hybrid vehicles in the entire U.S. market.
To elucidate the drivers of purchase behavior in this sector, we draw on the theories and prior research that identify economic versus noneconomic prosocial motives and the roles of mass media. Table 1 summarizes the theoretical arguments and methods used in representative studies in this domain. We briefly discuss the key issues next.
Motivation for Hybrid Vehicle Purchase
Economic motives. Research on the extrinsic, financial factors that influence the purchase of hybrid vehicles has found a strong relationship between gasoline price and the adoption of fuel-efficient vehicles. Studies such as Diamond (2009) , Beresteanu and Li (2011) , and Gallagher and Muehlegger (2011) show that savings on fuel cost-and consequently, the total cost of ownership-is a key driver of adoption. The findings related to government incentives, however, are mixed. For instance, Diamond (2009) finds very limited sales effect of tax incentives, whereas Gallagher and Muehlegger (2011) find that the upfront state sales tax waivers are three times more effective than the delayed income tax credits in stimulating hybrid car sales.
Intrinsic and social status motives. Prior research has also found a significant influence of intrinsic factors on hybrid vehicle purchase. Using the share of Green Party-registered voters to proxy the degree of environmentalism in a community, Kahn (2007) shows that communities with more environmentalists have more hybrid car adopters. Likewise, Gallagher and Muehlegger (2011) find that per capita membership in the Sierra Club is positively related to owning fuel-efficient hybrid vehicles. Narayanan and Nair (2013) find an installed-base effect on the adoption of a particular model (Toyota Prius) in California. In a different category of sustainable products, Bollinger and Gillingham (2012) also find a peer effect in the diffusion of solar photovoltaic panels.
These findings are consistent with experimental research that shows the effect of image/identity on prosocial behavior. For instance, Ariely, Bracha, and Meier (2009) find that image motivation is an important driver of donations to charity and that this effect is stronger in public than in private settings. Likewise, Griskevicius, Tybur, and Van den Bergh (2010) find that activating status motives not only leads individuals to choose green products over more luxurious nongreen products but also increases the desire for green products when the shopping is public (vs. private) and when the green products are costlier than nongreen products. Collectively, these studies suggest that prosocial behavior could be motivated by an individual's desire to adhere to a social norm through enhancing his or her public identity or image.
The Role of Mass Media
A large body of literature in communication, environmental management, public health, and economics has discussed the roles of media and its impact on the public. However, the literature has focused on different roles, and the findings regarding the impact of media are far from conclusive (for a summary, see Table 1 ). Several scholars have noted that while it is easy to inform the public about problems and suggest solutions, it is much more difficult to motivate and achieve actual behavioral changes (e.g., Aavage 2004; Atkin and Wallack 1990; Felson 1996) .
A key role of media in bridging the gap between awareness/ attitude and behavior is the creation and the enforcement of social norms. With strong social norms in place, consumers are more likely to act on their attitudes if the attitudes are consistent with the social norm. For instance, Chan (1998) finds that social norms are a key predictor of recycling behavior and that the mass media is a major source in the creation of such social norms. Likewise, Yanovitzky and Stryker (2001) show that the media coverage of youth binge drinking helps shape and reinforce the social norm, which increases social disapproval and consequently leads to a change in behavior.
Consistent with these arguments and the findings on buying behavior in other environmentally friendly product categories such as solar panels (Bollinger and Gillingham 2012), we contend that the purchase of hybrid vehicles is influenced by social norms (Axsen and Kurani 2009) and that the role of mass media in creating and facilitating such social norms is particularly relevant. Media coverage of climate change, especially coverage that informs the public about the issue and argues for the importance of that reducing our carbon footprint, can create a social norm that promotes and supports environmentally friendly behavior (Holt and Barkemeyer 2012) and motivates There is a strong relationship between gas price and hybrid adoption but a much weaker relationship between government incentives and hybrid adoption.
Consumers will highly discount most government incentives, which are not usually offered up front.
Gallagher and Muehlegger (2011) (Secondary-data econometric study)
Effects of state tax incentives on consumer purchase of hybrid vehicles
State sales tax waivers are three times more effective than state income tax credits.
The form of the government incentives is as important as the incentive amount.
Beresteanu and Li (2011) (Secondary-data econometric study)
Impacts of gas prices and income tax incentives on hybrid vehicle demand
Both gas price and federal tax incentive help increase hybrid vehicle sales, but the federal tax incentive is not very effective.
Only individuals whose income tax liability is greater than the tax credit can enjoy the maximum benefit. Kahn (2007) 
Effects of image motivation and monetary motivation as drivers in prosocial behavior
Image motivation is important for prosocial behavior (charity donation), has stronger effects in public than private settings, and can be crowded out by monetary incentives in public settings.
With extrinsic incentives, the image value of prosocial act gets diluted, as an individual is suspected to be acting prosaically for the extrinsic rewards rather than out of intrinsic motivation. Griskevicius, Tybur, and Van den Bergh (2010) (Experimental study)
Effects of status motivation on the purchase intention of green products
Activating status motives leads people to choose green products, especially when green products cost more and in public.
Altruism can function as a costly signal associated with status, which motivates consumer purchase decision.
Literature on the Role of Media and its Impacts on Individual Behavior Change Mazur (1981) (Case study) How does media coverage affect public perception of scientific controversies?
The increase of media coverage of a scientific controversy can increase public opposition against the new technology.
Media play an active role in shaping and constructing controversy rather than just reporting it. Gentzkow and Shapiro (2010) (Secondary-data econometric study)
What drives media slant or bias?
Consumer ideology strongly affects media slant.
Media reflect and thus are biased by the ideology of the consumers.
Gunther (1992) (Survey data research)
What drives the skeptical public attitude toward media?
The social group identification has the strongest effect on audience's distrust on media.
Media credibility is more about a receiver assessment than source characteristics. It is more difficult to achieve behavior change than to inform problems and solutions, or to motivate change, due to the knowledgebehavior gap. Chan (1998) 
The role of mass media in promoting the voluntary waste recycling behavior Mass media is a major source of social norm, which is one of the main factors in predicting recycling behavioral intention.
Media play an important role in setting up the expectation and behavior role model in society. Yanovitzky and Stryker (2001) (Survey data research)
The norm reinforcement role of media on health behavior changes
The impact of media coverage on behavior change is mediated by changes in the social acceptability of the risky behavior.
Media can play indirect roles in behavior change through norm-reinforcement and increasing the social disapproval.
This Study
This study (Secondarydata econometric study)
Effects of media coverage of climate change on hybrid vehicle purchase
Greater media coverage increases the hybrid car sales at the model level. However, this impact mainly comes from media reports that admit climate change. In contrast, media coverage that either denies climate change or holds a neutral stand on the issue has little impact.
Greater media coverage helps reinforce sustainable consumption as a social norm, which increases the social status signaling value for consumers and leads to increased adoption.
consumers to purchase sustainable products such as hybrid vehicles. As noted previously, image motivation is key for publicly visible prosocial behavior (Ariely, Bracha, and Meier 2009; Griskevicius, Tybur, and Van den Bergh 2010) . Thus, sustainable consumption such as the purchase of a hybrid vehicle also functions as a conspicuous display of compliance with a social norm and often as a signal for social status.
In summary, we predict that the media coverage of climate change, regardless of whether the news reports mention a specific product category, can positively influence the consumption of sustainable products due to a norm creation and enforcement role. This is particularly true for the media coverage that admits climate change. We will test this prediction in the specific context of hybrid vehicles.
Data
We compiled our data from several sources. The hybrid vehicle sales data were purchased from CNW Marketing Research, beginning with 1999 when the first hybrid vehicle, Honda Insight, was introduced. The data period runs from December 1999 to October 2007, for a total of 95 months during which the monthly unit sales for 12 hybrid vehicle models are available. Two models are excluded due to very limited market presence and extremely low sales toward the end of the study period. The remaining ten models included in our study belong to three major automobile firms (Toyota, Honda, and Ford) and include the Ford Escape Hybrid, Mercury Mariner Hybrid, Honda Accord Hybrid, Honda Civic Hybrid, Honda Insight, Toyota Highlander Hybrid, Lexus GS450h, Lexus RX400h, Toyota Camry Hybrid, and Toyota Prius. Because some models were introduced or terminated during the study period, not all models have sales in all months. The data comprise 376 vehicle model-month observations. Table 2 provides the month of market entry and the number of model-month observations for each vehicle model.
Media Data and Variables
We collected the data on media coverage of climate change/ global warming from the LexisNexis Academic database through keyword search. Environmental research (Palfreman 2006) indicates that "climate change" and "global warming" are used interchangeably by scientists and journalists. Thus, we searched for news articles containing either term in 12 major U.S. news outlets (New York Times, Washington Post, Wall Street Journal, USA Today, US News & World Report, Newsweek, CNN, Fox News, ABC, NBC, CBS, and NPR). We used two criteria to select these media. The first was the popularity of the media outlet. According to the Project for Excellence in Journalism (www.stateofthenewsmedia.org), these 12 media consistently have more readers, viewers, or listeners than others and are among the most influential national news outlets. The second criterion was that because these media outlets have been studied in previous research, we could employ established results when coding certain variables such as media ideology (Groseclose and Milyo 2005) . Compared with previous research on climate change that covers four to eight news media Boykoff 2004, 2007; Boykoff and Rajan 2007) , we took a more comprehensive approach and included media outlets from a variety of communication channels (i.e., newspaper, magazine, TV, and radio).
This search resulted in a total of 20,670 news articles on climate change and/or global warming. Through its SmartIndexing Technology, LexisNexis also supplements each article with a list of index terms that indicate the relevance of each term to the article. The relevance scores range from 0% to 100%, with a higher percentage indicating that a particular term (e.g., "climate change") is more relevant to the article. These scores provide a good measure of whether climate change is the central focus for each article. We collected the relevance scores for "climate change" and "global warming" separately and used the higher score as the measure for its overall relevance to the article. We then summed the relevance scores over all news articles for a media outlet in a given month to generate the relevanceweighted measures of media coverage for that time period.
We then used content analysis (e.g., Kerlinger 1973) to code the sentiment of each article. Eleven coders, graduate and senior undergraduate students in a major business school, were trained to read and code the 20,670 news articles on whether they admit, deny, or are neutral to climate change as an environmental concern. The coders were required to discuss with the researchers any issues during the coding process to ensure quality and consistency. Finally, we obtained the number of words appearing in each news article.
Vehicle Characteristics and Other Variables
We collected the following data from other sources. First, we obtained information on the fuel economy of each vehicle model from fueleconomy.gov. The U.S. Department of Energy's (DOE's) Office of Energy Efficiency and Renewable Energy maintains this website as the "official U.S. government Third, we used data from the U.S. EPA and DOE websites to compute the tax incentive available for each hybrid model. The buyer of a hybrid vehicle was entitled to receive a $2,000 tax deduction before 2006 (Diamond 2009 ). Given an average tax rate of 28%, this translates to a $560 tax incentive for each purchase. After January 1, 2006, the tax credit ranged from $250 to $3,150 before being phased out. Our model-specific measure included both forms of benefits (tax deduction and credit) and spanned from 1999 to 2007. The dollar values were inflation-adjusted using December 1999 as the baseline.
Finally, we obtained the manufacturer suggested retail price (MSRP) from the automotive section of msn.com. The dollar values were inflation-adjusted using December 1999 as the baseline. We also gathered gasoline price data from the U.S. Energy Information Administration website, which provides monthly retail gasoline prices (in cents per gallon, inflationadjusted) for all grades and formulations. Table 3 presents the descriptive statistics for the main variables and their corresponding data sources. Figure 1 illustrates how the number of news reports related to climate change correlates with the overall hybrid vehicle sales for the study period. Media coverage, in term of the number of reports, increased from approximately 70 articles in December 1999 to more than 700 in October 2007. In the same time period, the monthly hybrid vehicle sales ranged from a few dozen to almost 45,000 units. Prior to 2004, the trajectory of sales was mostly flat, but media coverage had much greater variation. Both media coverage and hybrid vehicle sales experienced robust growth after 2004 (around month 60), even though significant variation continued to exist for each variable.
Model Specification and Identification
Model Specification
We model the overall demand for a hybrid vehicle as a function of the media coverage of climate change, fuel economy of the vehicle, overall vehicle design, tax incentives, vehicle price, and a set of control variables. The model specification is as follows:
Because sales and vehicle attributes are specific to a vehicle model and a particular month, our analysis is at the modelmonth level. Sales ijt is the unit sales of vehicle model i from firm j in month t. MediaCoverage tÀ1 is the relevance-weighted number of media reports in the preceding month. The next five variables are fuel economy, J.D. Power Associates' annual vehicle design ratings, tax incentives, vehicle MSRP, and monthly gasoline price, respectively. Because auto sales often exhibit seasonal variation, we control for within-year cyclical patterns using seasonality dummies to indicate each quarter of the year. For instance, auto sales in general are higher around Memorial Day and during the fourth quarter.
We include year dummy variables in the estimation. Such year-fixed effects serve two important purposes. First, they provide direct control for the impact of climate change on hybrid vehicle sales over time. Second, beyond the climate impact, year-fixed effects also control for trend in the hybrid vehicle sales due to both supply-side factors (e.g., technological development, manufacturing capabilities) and consumer factors (e.g., familiarity with the category).
We further include several covariates in the specification. First, to control for the baseline demand differences between different manufacturers, we include firm-specific dummy variables to capture firm-fixed effects. Consumer choice of automobile products often occurs on vehicles with a similar size or style between different manufacturers, because the need for a certain vehicle size or style is usually the first decision. For instance, consumers are more likely to decide whether to buy a Honda Accord or a Toyota Camry than to decide whether to buy a Honda Accord sedan or a Honda Pilot SUV. Thus, it is important to control for the firm-fixed effect. 5 Second, consumer awareness of particular vehicle models may vary with the newness of the model in the market. We thus calculated the age of each hybrid model (in months) since its initial launch and included it in the estimation. 6 Third, we control for two media covariates: coverage depth and potential ideology effects associated with the media. For coverage depth or details in media reports, we include the average length of the media articles for each month. For potential influence of media ideology, we included the monthly average Americans for Democratic Action (ADA) score for the news reports. The ADA score measures the media ideology ranging from "extremely conservative" (0) to "extremely liberal" (100). We adopted the ADA scores estimated by Groseclose and Milyo (2005) for the news media in our data and computed the monthly average based on the number of news reports by each media.
Identification
The set of independent variables identified in the previous subsection cover important firm-, model-, and month-level factors that could influence hybrid vehicle sales. For proper identification of the effects, however, it is necessary to consider the potential endogeneity that could arise due to simultaneity and omitted variables (Meyer 1995) .
In our context, the basic concern regarding simultaneity is about reverse causality. Specifically, the relationship between media coverage and hybrid vehicle sales could be bidirectional. However, this is unlikely in our data. Note that our sales measure is for particular hybrid models in each month, and the media variable is the news coverage on climate change in 12 specific news outlets. It is rather implausible for the sales of a particular vehicle model to influence the media coverage over general climate change issues.
The issue of omitted variables is about unobserved social trends or cultural shifts that could influence both the media coverage of climate change and the consumer purchase of hybrid vehicles; not accounting for these unobservables could result in biased estimates. Note that our estimation includes year-fixed effects. Consistent with the "unobserved effect models" (Germann, Ebbes, and Grewal 2015) , these yearfixed effects help control for the omitted variables. The identifying assumptions are as follows: (1) the omitted variables are time variant in the yearly time periods, and (2) there is clear variation in media coverage and hybrid vehicle sales for estimation. Both of these assumptions hold. First, unobserved social trends or cultural shifts are likely to develop over longer time periods (i.e. annually rather than weekly or monthly). Year-fixed effects thus provide good control for these unobserved effects.
Second, with both firm-and year-fixed effects incorporated in the model, the estimation of Equation 1 relies on within-firm and within-year variance for identification. Figures 2 and 3 provide the model-free evidence. In Figure 2 , the sales of hybrid vehicles within firms (using Toyota and Ford as examples) are plotted against the media coverage of climate change in the previous month. As the plots show, there is significant variance in both media coverage and within-firm sales. Even though Toyota had greater overall sales volume than Ford (this difference will be captured by firm-fixed effects), the hybrid vehicle sales in both firms exhibit a positive correlation with lagged media coverage. Figure 3 further explores the within- 5 Alternatively, one can use firm-year fixed effects. However, doing so did not change our results but caused multicollinearity problems in the estimation. 6 We thank an anonymous reviewer for this suggestion. Moreover, controlling for the entry/exit of each vehicle model does not change our results. In all analyses, we checked the variance inflation factor to ensure that multicollinearity is not a problem.
year variation for specific hybrid models, using Toyota Prius and Ford Escape Hybrid in the year 2006 as the example. Again, there is significant variance in model sales, and the positive correlations between monthly sales and (lagged) monthly media coverage are discernable. 7 Figure 2 . Illustration of monthly media coverage versus firm-level sales. 7 Following the suggestion of one reviewer, we conducted a series of estimations to verify that the within-firm and within-year variances are useful for the estimation. We started with a basic model (Equation 1) without firm or year effects and then sequentially added firm-fixed and year-fixed effects. The model R 2 rose from .36 in the basic model to .64 with firm-fixed effects and to .66 when both firm-and year-fixed effects were added. Both the Akaike information criterion and Bayesian information criterion show that the full model has better model fit. The effect of media coverage, the focus of our analysis, remains significantly positive in all estimations.
Estimation Results
Impact of Media Coverage on Hybrid Vehicle Sales
coverage is to exert a positive influence on purchase behavior, it should at least admit that climate change is occurring so that the implicit social norm of acting toward reducing pollution and preserving the environment becomes salient. This means the media coverage admitting climate change should have the largest impact on hybrid vehicle sales. This prediction is supported by the results shown in Column 2. Columns 3 and 4 show that neither neutral nor negative media coverage on climate change has an effect on the sale of hybrid vehicles. Finally, we estimated the effect of the net amount of media coverage (i.e., the difference between the number of news reports that admit versus deny climate change). As Column 5 shows, the impact of media coverage is positive. The estimates for all other variables are consistent across the models.
Alternatives Estimations
In addition to using fixed-effects models, one could apply instrumental variables and a lagged dependent variable as alternative ways to handle potential omitted variable bias (Germann, Ebbes, and Grewal 2015) . We conducted these estimations and found that the results are consistent with those reported in the main results using fixed effects.
Instrumental variable estimation. In our context, a valid instrument should correlate with the coverage of climate change in national news media (the relevance criterion) but be uncorrelated with the omitted variables that influence consumers in their hybrid vehicle purchase (the exclusion restriction). A good candidate is the Climate Extremes Index (CEI), a scientific index from the U.S. National Oceanic and Atmospheric Administration that summarizes the multidimensional aspects of climate data in the United States. The CEI is calculated based on an aggregate set of climate indicators, including monthly maximum and minimum temperature, daily precipitation, monthly Palmer Drought Severity Index, and land-falling tropical storm and hurricane wind velocity.
The CEI is widely used in technical and academic analysis that is often translated into scientific news and academic publications. The news media, in turn, often picks up newsworthy reports from these sources. Thus, we can expect variation in news media coverage on climate change to correlate well with variation in CEI. Furthermore, similar to the media coverage on climate change, the CEI is also time variant and can be obtained at monthly intervals. At the same time, it is implausible that general consumers will refer to scientific data on specific measures of climate data when they make vehicle purchase decisions. Most consumers are unlikely to be aware of the CEI; therefore, the CEI will not correlate with the demand shocks beyond the set of independent variables that drive hybrid vehicle sales.
Before we turn to instrumental variable estimation, we estimated Equation 1 by adding CEI directly as a covariate. We found the impact of media coverage on hybrid vehicle sales remains robust, whereas the impact of CEI is not significant. Because CEI captures the weather patterns of climate change, this provides further evidence that the estimated effect of media coverage is not due to the potential endogeneity caused by climate change affecting both media coverage and hybrid vehicle sales. 8 We employed two-stage least square estimation using the CEI as an instrument. Both the first-stage and second-stage results are provided in Table 5 . In the first-stage estimation, we included all exogeneous variables and the instrument variable CEI as independent variables. In the second stage, we included the fitted media coverage and all exogenous variables as independent variables. The results are consistent with those reported previously: the impact of media remains positive, the media coverage that admits climate change has a positive effect, and coverage that either denies or stays neutral on the issue does not have an impact. 9
Lagged dependent variable approach. Because the omitted variables are time variant, it is possible to include the lagged dependent variable on the right-hand side of the estimation to handle the endogeneity issue (Germann, Ebbes, and Grewal 2015) . The key identifying assumption here is that the lagged hybrid vehicle sales contains the influence of the omitted variables. This estimation using lagged dependent variables has an additional benefit. As discussed previously, it is conceptually implausible that hybrid vehicle sales at the model-month level could cause nationwide changes in media coverage of climate change. Empirically, should such reverse causality be a concern, adding lagged hybrid vehicle sales as independent variables would diminish the estimated impact of the media coverage on sales. Because lagged sales are often highly correlated with current sales, accounting for them provides us a strong test on the impact of media coverage. As such, we added lagged vehicle model sales, Sales ij(t À 1) , to Equation 1. The specification is as follows:
In the lagged model sales estimation, we allow for firm random effects to avoid potential clustering bias. Table 6 provides the estimation results. Not surprisingly, adding lagged sales absorbs significant variation in current vehicle sales-the parameters of the lagged sales variable are significant and positive. More importantly, however, the effect of media coverage remains consistent. Greater overall media coverage on climate change increases vehicle sales. In addition, this impact is only significant for media coverage that admits climate change.
Alternative Measures of Media Coverage
Thus far we have used a one-month lag to study the impact of media on the sales of hybrid vehicle in a subsequent month. To test whether the results still hold if we allow for a longer delay of the media impact, we traced back three months of media coverage for each observation to construct a cumulative measure. To accommodate for the potentially diminishing return of the media stock over time (Smed and Jensen 2003) , we temporally discounted media coverage in two different ways. One is the commonly used exponential decay, and the other is the decay based on an inverse function of time (Chen, Liu, and Zhang 2012) . Specifically, in exponential decay, the lagged media coverage from the (t À 1)th month is further discounted Notes: Due to space limits, we do not present the results of net media coverage between pieces that admit and deny climate change; they are similar to those in Table 4 . Seasonality, firm effects, and year effects are similarly included.
by e Àt whereas in the inverse-function decay, the discount factor is 1/t. The time-weighted media measures are then used to construct the cumulative media coverage. We reestimate model specification 1 with the time-decayed media coverage. Table 7 presents the estimation result. Columns 1 through 4 are based on cumulative media coverage from exponential decay, and columns 5 through 8 are based on inverse-function decay. Across both decay patterns, the estimation results remain similar to the main findings reported previously.
News Coverage on Hybrid Vehicles
Recall that our theoretical argument for the media effect on sustainable consumption does not rely on the media reports mentioning a specific category or a specific firm's product within that category. This is indeed our main finding-all the analyses are for general media coverage of climate change, regardless of whether the news reports mentioned hybrid vehicles. An extension of this theoretical argument would be that, for the news coverage of climate change that also mentions the product category (i.e., hybrid vehicles), the media effect on the consumption of that category (i.e., hybrid vehicle purchase) should be greater than the effect of general media coverage alone.
To test whether this prediction holds, we recoded all the news reports on whether each of them mentioned hybrid vehicle in addition to climate change. We then constructed two new measures: (1) the amount of media coverage of climate change without mentioning hybrid vehicles and (2) the amount of media coverage of climate change that also mentioned hybrid vehicles. According to our theoretical argument, the former measure should still have a significant impact on hybrid vehicle sales, while the latter should have a significantly greater impact than that reported in Table 4 for general media coverage. As we show in Table 8 , these are indeed the results when we reestimated the models with these new measures.
General Discussion
Theoretical Contributions
Our study has key implications for theory and future research. First, a growing body of literature has started addressing environmental and social concern in the marketplace from the corporate social responsibility perspective (e.g., Chen, Ganesan, and Liu 2009; Luo and Bhattacharya 2006; Sen and Bhattacharya 2001) . However, few studies have studied sustainable products, and the existing research has primarily focused on consumer attitudes rather than actual purchase behavior (e.g., Gershoff and Frels 2015). Our study is among the early research in marketing to empirically investigate the actual adoption of sustainable products. Second, given the joint public/private good nature of sustainable products, it is critical to understand the trade-offs consumers make between their public and private interests. Extant research in this domain (e.g., Diamond 2009, Beresteanu and Li 2011) has mainly focused on the private incentives (e.g., extrinsic monetary issues such as gasoline prices and government tax subsidies) to purchase hybrid vehicles. Our research, in contrast, focuses on the public interest and shows how mass media that provides information about climate change can influence consumer purchase by priming social status motives (e.g., social status through socially valued consumption). Similarly, our research contributes to the psychology/behavioral economics literature on the motivation behind prosocial behavior (e.g., Ariely, Bracha, and Meier 2009; Griskevicius, Tybur, and Van den Bergh 2010) by empirically examining the actual purchase behavior of hybrid vehicles and, more importantly, shedding light on the role of mass media in creating and reinforcing a prosocial norm that influences consumer purchase.
Third, extant research in mass media has found very limited evidence on the effects of media on behavior change (e.g., Atkin and Wallack 1990; Snyder et al. 2004 ). Our study contributes to this literature by providing new evidence that mass media can affect consumer purchase. In the context of sustainable products such as hybrid vehicles, in which social norms are likely to play an important role, mass media is likely to influence behavior through the role of norm creation and norm enforcement.
While our discussion is rooted in the effects of media coverage being significantly positive, the parameter estimates from the main analysis (Table 4 ) provide a practical guidance on the effect size. Recall that the media coverage variable is the relevance-weighted measure through SmartIndexing by Lexis-Nexis. Thus, for each major media report that devoted 100% of its discussion to climate change and global warming, there was a sales increase of approximately six hybrid vehicles across all firms. Taking a longer-term perspective, the estimates with lagged model sales suggest that the accumulative effect of media coverage can be two to three times larger. These indicate the substantial influence of mass media on sustainable consumption. Fourth, when studying the role of media in the marketplace, the extant marketing literature mainly focuses on the market ("commercial") mode of media operations. In this mode, the audiences are viewed as consumers, and the objective of the media is to target certain consumers to generate revenue (e.g., Chen and Xie 2007; Rinallo and Basuroy 2009 ). However, it is important to recognize that the media functions in dual modes: the market mode and the public sphere mode (Croteau and Hoynes 2006) . The latter views the audience as citizens and prescribes that the objective of the media is to inform citizens and serve a broader public interest. The public sphere mode is highlighted by the "Statement of Principles" of the American Society of Newspaper Editors that we quote at the beginning of this article. Our study is one of few in marketing to shed light on the public interest effects of mass media. Our results strongly suggest that, as an independent voice in the marketplace, media coverage of broad environmental issues can effectively influence consumer adoption of sustainable products. With the rise of new media types (e.g., social media platforms on the internet), we expect more opportunities to study how both the market mode and public sphere mode of the media jointly affect the marketplace.
Future theoretical research can build on our empirical finding to explicitly model the social benefit through a specification that incorporates altruism in utility models. Methodologically this is akin to the way that the installed base is added to the utility function in network externality models. This expanded analytical framework can then be used to examine the implications for individual choice, firm competition, and public policy.
Exploration of the Theoretical Mechanism
Our theoretical argument is that the media coverage on climate change and global warming affects the sales of hybrid vehicles through an influence on the social norm. As we discussed previously, this mechanism is rooted in the media research literature (e.g., Chan 1998; Yanovitzky and Stryker 2001) and plays an important role in the research on the diffusion of hybrid vehicles (e.g., Gallagher and Muehlegger 2011; Kahn 2007) and other sustainable products such as solar panels (Bollinger and Gillingham 2012) . As one of the first studies to empirically examine how mass media coverage influences the adoption of hybrid vehicles, our focus in this article is on demonstrating whether the impact of media coverage on actual consumption of sustainable products exists. However, to shed some light on the underlying mechanism, we conducted two exploratory studies to explore the roles of social norm.
First, we coded all of the news articles in our current data according to whether each involved a discussion of social norm (i.e., whether an article mentions how people are taking action in response to climate change). Similar to the coding procedure we employed to code the valence of each news article, five research assistants were hired to read the articles independently after being trained by the authors, and any disagreement was resolved through discussion among the coders.
For all media coverage and for the media coverage that admits climate change and global warming, this generated two new variables that incorporate the social norm into the media coverage measure: the amount of media coverage that mentioned or discussed the social norm (MediaNorm1) and the amount of media coverage that did not mention or discuss the social norm (MediaNorm0). We replace the general media coverage variable (MediaCoverage) in Equation 1 with these two variables to test whether the social norm plays the role between media coverage and hybrid vehicle sales. As Table 8 shows, only the media coverage that mentions social norm has an impact. This holds for (1) all media coverage and (2) the media coverage that admits climate change and global warming. These results provide direct evidence on social norm as a key theoretical mechanism behind our findings presented in the article.
Managerial Implications
Our results provide several important implications for firms marketing sustainable products. We summarize them next.
Proactively influence the media to shape the social norm for sustainable consumption. While sustainable products can function as symbols of status, one important precondition for such function is that sustainable consumption should be viewed as a normatively desirable social behavior. For instance, one key reason why Tesla is struggling to make inroads in China is that living a sustainable lifestyle has not become a desirable norm in Chinese society (Forbes 2015) . Our results show that the media coverage of climate change can influence hybrid vehicle sales because such coverage can create and shape the norm that sustainable consumption is socially desirable. This suggests that an effective, long-term marketing strategy for firms like Tesla would be to consider proactively working with the media on sustainability issues rather than simply focusing on marketing their own products. This is particularly important in international markets where the social norms are nascent. For instance, this could be done through targeted media advocacy, the "strategic use of the mass media as a resource to advance a social or public policy initiative" (Pertschuk and Wilbur 1991) . Media advocacy has been used successfully in the public health domain to promote healthy behavioral change (e.g., Jernigan and Wright 1996) . An interesting possibility is that, relative to inducing consumer purchase through advertising and other promotional activities, spending resources on media advocacy campaigns could provide greater return on investment; that is, media coverage of sustainability issues is more likely to motivate the genuine desire to undertake a socially valued consumption (that also serves as a status symbol for conspicuous products) than firm-initiated advertising.
More broadly, producers of sustainable products should consider broader corporate sustainability strategies and integrated marketing communication campaigns to influence the mass media. For instance, cause marketing (Smith and Alcorn 1991) may not directly expose the consumers to the product itself, but it could induce valuable media coverage of certain sustainable causes, which eventually benefits product sales. Similarly, social marketing and media advocacy by governments or nongovernment organizations to increase media coverage of broad environmental issues can effectively facilitate consumer adoption of sustainable products.
Strategically monitor and respond to media trends and interest. The influence of mass media is above and beyond the firm's own marketing strategy. Our finding suggests that firms selling sustainable products need to actively monitor media interests and, when media coverage is supportive of environmental concerns, try to leverage this value in a strategic manner. Tracking the trends and focuses of such media coverage can provide useful information to firms in terms of predicting current and future consumer interests and planning their marketing strategies accordingly. As media coverage of environmental issues increases, consumers and social norms become more favorably oriented toward sustainable products. Firms should respond quickly through marketing actions to facilitate consumer purchase. For example, firms could schedule special events and enhance distribution and access for purchase.
Limitation and Future Research
This study is motivated by the premise that major news coverage of important social issues can influence consumer behavior related to these issues. Besides a strong intuitive appeal, such an impact has valuable implications for consumption, public policy, and media behavior. Even though we have employed a variety of tools such as fixed-effect models, instrumental variables, and lagged dependent variables to quantify the impact, we acknowledge the caveat that to fully quantify causal effects in these contexts is empirically challenging. Although our research provides a useful step in this direction, the results approximate causality and should be viewed as evidence based on correlations. It would be helpful to conduct further research with different contexts and possibly different methods. For instance, longitudinal field experiments or studies that exploit quasiexperiment opportunities would be highly valuable in demonstrating such effects. In closing, we call for more research that examines how media in general could influence consumers, especially in domains that are crucial for the society such as sustainable consumption, technology adoption, and charitable behavior.
